inferior rectal nerve. PN can be blocked in the interligamentous plane or in the Alcock's canal under the guidance of nerve stimulator, fluoroscopy, or ultrasonogram (USG). USG is more advantageous than fluoroscopy and nerve stimulator as it is devoid of radiation, is less cumbersome, gives clear delineation of soft tissues/nerves/blood vessels, and avoids nerve injury. The identification of interligamentous plane and assessment of spread of injectate surrounding the nerve can only be done under USG guidance. [6] Previous studies on PN blockade for posthemorrhoidectomy pain were done with the help of nerve stimulator at the Alcock's canal. [5, 7] USG-guided interligamentous approach is better than Alcock's canal approach for three reasons: (1) interligamentous approach has better success rate, (2) in the Alcock's canal, USG cannot identify the needle accurately, [8, 9] and (3) anatomical variations of PN can lead to branching of the inferior rectal nerve before its entry into the Alcock's canal, thus causing inadequate analgesia. [10] However, the main drawback of interligamentous approach is the proximity of the PN to the sciatic nerve (SN). Blockade of PN in the interligamentous plane can result in unintended SN blockade. The data regarding USG-guided PN block were very limited. Those studies were done to treat chronic pain conditions of the PN with 4 mL of LAs. Studies regarding USG-guided PN block for acute pain relief were not available. The minimum effective volume of LA needed to block PN in the interligamentous plane without SN blockade is not known.
We hypothesized that a small volume of LA used to block PN under USG would not spread to SN. The aim of the study was to evaluate the incidence of unintended block of SN following the bilateral PN block with two different volumes of 0.25 ropivacaine for posthemorrhoidectomy pain.
subjects and methods
This was a prospective randomized double-blinded study conducted over a period of 9 months (February 2017-December 2017). Thirty patients undergoing elective hemorrhoidectomy who showed a willingness to participate in the study were enrolled after obtaining approval from the institutional ethical committee. Patients aged between 18 and 60 years, belonging to the American Society of Anesthesiologists Physical Status I and II, posted for elective hemorrhoidectomy were included in the study. Patients suffering from psychiatric illness, coagulation disorder, and neuropathic illness were excluded from the study.
The postoperative pain relief options were explained to the patients, and written informed consent regarding PN block and inclusion in the study was obtained from the patients. All the patients fasted for 6 h preoperatively. The patients were randomly divided into two groups by list of computer-generated random numbers. Group I received 5 mL of 0.25% ropivacaine (2.5 mL of 0.5% ropivacaine diluted with 2.5 mL of normal saline) (Ropin, 0.5%, Neon laboratories, India) in the interligamentous plane on each side. Group II received 10 mL of 0.25% ropivacaine (5 mL of 0.5% ropivacaine diluted with 5 mL saline) for PN block in the interligamentous plane on each side. Motor power of the SN was assessed before giving the block by dorsiflexion and plantar flexion of both the lower limbs. Intravenous access was obtained with an 18G cannula, and a bolus 5 mL/kg of lactated Ringer's solution was administered. Heart rate, electrocardiogram, noninvasive blood pressure, and pulse oximeter (SpO 2 ) monitors were connected and monitored continuously. All the patients were administered glycopyrrolate 0.2 mg and fentanyl 2 µg/kg intravenously.
The patients were placed in prone position. For patients belonging to Group I, bilateral ultrasound (Philips ClearVue 650)-guided PN block was given using a low-frequency probe (3) (4) (5) (6) . Under strict aseptic precaution, the probe was covered in a sterile sleeve and was placed transversely over the posterior superior iliac spine. The probe was moved laterally to visualize the ilium [ Figure 1 ], which was visualized as a hyperechoic line descending diagonally across the superomedial to inferolateral corner of the screen. After visualizing the ilium, the probe was moved caudally until the piriformis muscle and the greater sciatic notch were visualized [ Figure 2 ]. The probe was moved further caudally till the disappearance of the piriformis muscle and appearance of the ischial spine (IS) as a straight hyperechoic line. Sacrospinous and sacrotuberous ligaments were identified. Medial to the IS, in between the ligaments, the internal pudendal artery (PA) and the PN were identified. The probe was moved laterally to identify the SN [ Figure 3 ]. A 22G 10-cm needle was inserted medial to the probe and advanced under USG guidance until the sacrotuberous ligament was pierced which was appreciated as a pop off in the advancing hand. A small volume (0.5 mL) of saline was injected to confirm the position of needle, medial to the artery in the interligamentous plane. [11] Five milliliters of 0.25% ropivacaine was injected incrementally after repeated aspiration. The block was repeated on the opposite side. The identification of PA and nerve on both sides was noted. The spread of LA in the interligamentous plane Table 1 ] were similar between the two groups. FRA was slightly more in Group I (710 ± 101.69 min) than Group II (653 ± 94.70 min), but it was not statistically significant (P = 0.684) [ Table 1 ]. Total analgesic requirement was comparable between the two groups but was slightly lesser in Group I (0.93 ± 0.15) than Group II (1.06 ± 0.15), but the difference was not significant (P = 0.579) [ Table 1 ].
Results

Demographic characteristics [
The right internal PA was visualized in all the cases in both the groups. The left internal PA was not visualized in one case belonging to Group I. The right and left PNs were visualized in 40% and 46.7% of the cases in Group I and 40% on both sides in Group II, respectively [ Table 2 ]. The right SN (RT SN) and left SN (LT SN) were seen in all the patients in each group. The incidence of spread of drug toward the RT SN was more in Group II (73.3%) than Group I (40%) (P = 0.06) [ Table 2 ]. The incidence of spread of drug toward the LT SN was more in Group II (66.6%) than Group I (33.3%) (P = 0.06) [ Table 2 ]. There was no incidence of motor or sensory block in the RT SN and LT SN in either group [ Table 2 ]. Overall patient satisfaction was similar in both the groups [ Table 2 ].
dIscussIon
The incidence of unintended SN block following the PN block in the interligamentous plane was found to be zero in our study. Although there was a spread of drug toward the SN (40% and 33.3% in the 5-mL group vs. 73.3% and 66.6% in the 10-mL group), no clinically significant motor or sensory block was recorded. Duration of analgesia and total analgesic requirement were comparable between the groups. and to the SN was noted on both sides. For patients belonging to Group II, the same procedure was followed with 10 mL of 0.25% ropivacaine on each side. Following the block, the patients were turned to supine position, and general anesthesia was induced with propofol 2 mg/kg and atracurium 0.5 mg/kg IV. Airway was secured with appropriate size laryngeal mask airway and ventilated with oxygen, nitrous oxide, and volatile anesthetics. At the end of the procedure, the patients were reversed and extubated. Following extubation, the patients were observed in the recovery room, and the following parameters were monitored.
The primary outcome of the study was to compare the incidence of unintended SN block between the two groups. The secondary outcomes of the study were to compare the spread of LA to SN, duration of analgesia, and total analgesic requirement.
Time of completion of block was taken as time zero . Time of first analgesic requirement was calculated in minutes from time zero to the point where patient receives rescue analgesics following first complaint of pain. Injection tramadol 2 mg/kg, intramuscular was given as rescue analgesia on demand. The total demand of analgesics in 24 h was noted. Following the injection, the patients were assessed at the 4 th hourly interval for 24 h. Patients' satisfaction was assessed by a three-point scale excellent, satisfactory, and unsatisfactory. [7] SN block was assessed by pinprick with a blunt needle in the sole of foot and weakness on dorsiflexion and plantar flexion of the foot.
Statistical analysis
The statistical analysis was done using the Statistical Package for the Social Sciences for Windows (Microsoft USA), version 23, Armonk, NY, USA: IBM corporation and its licensors 2015. The distribution of data was analyzed with Kolmogorov-Smirnov test. Demographic characteristics were analyzed with Student's t-test, and data were expressed as mean ± standard deviation. Time of the first rescue analgesia (FRA) and total analgesic requirement were analyzed with Mann-Whitney U-test and were expressed as In previous studies, 4-5 mL of LA was used for blocking PN in the interligamentous plane. Although this volume was sufficient to produce clinical analgesia, it was thought to be too much for interligamentous space and subsequently resulting in SN blockade. It was also observed that 80% of the injectate spreads to the surrounding tissue and only 20% remains in the interligamentous plane. Even though the spread of LA surrounding SN was observed, only a few studies have reported the clinical evidence of sciatic blockade.
In the study conducted by Bellingham et al., the volume of drug injected was 4 mL of 0.5% bupivacaine with 40 mg of Depo-medrol and the spread to the sacral and SN was 21.7%. [12] Rofaeel et al. studied the accuracy of USG for PN block in 17 patients with pudendal neuralgia. The total volume of injectate used was 6-7 mL (1-2 mL of 5% dextrose, 5 mL of 0.25% bupivacaine, and 40 mg of Depo-Medrol). The spread of injectate between the ligaments was seen in 88% of the patients. Even though the spread of injectate to SN was seen in 88% of the patients, the clinical signs of sciatic blockade were seen in only one patient manifesting as foot drop. [6] In our study, we found that the spread of LA to SN was seen in 70% of the patients on the right side and 66% of the patients on the left side in Group I. This difference was significantly more than 5 mL of the injectate group, but no patient in either group showed any sign of SN blockade. Wang et al. studied the spread of injectate by injecting 4 mL of dye in the interligamentous plane, just medial to the ischial spine. They found that the spread of injectate in the interligamentous plane is unpredictable, and one of four injectate spreads was to the gluteus maximus and piriformis muscle which may cause unintended SN block. [13] In our study, there was an unintended spread of LA to SN in 30% of the patients with 5 mL of injectate, but it did not lead to clinical manifestation of SN blockade. In the study conducted by Vancaillie et al., the PN block was administered transrectally with 5 mL of 0.5% levobupivacaine. They found complete pain relief for 64 h. Complications including temporary numbness of the lower limb were seen in 7 of 66 patients, which could be due to lithotomy position and not because of sacral spread of the drug. [14] In our study, the duration of analgesia was around 10 h with 5 mL of 0.25% ropivacaine, and no patient had SN blockade. Bendtsen et al. performed PN block in the Alcock's canal with 10 mL of 0.5% ropivacaine in three patients with chronic pain and concluded that even 10 mL of LA did not cause SN block. [15] In one of the case series on PN block in patients undergoing urethroplasty, one among the three patients had weakness and loss of sensation of the right lower limb. The authors used 15 mL of 0.5% ropivacaine and concluded that the weakness and loss of sensation were attributed to compression neuropathy due to prolonged lithotomy and not due to LA spread to SN. [16] The PN was visualized in both the groups in about 40%-46.6% of the patients. Roefeel et al. could not visualize the PN in 12% of the patients. Gruber et al. have mentioned about the difficulty in visualization of PN under US due to its small diameter (0.6-6.8 mm). [17] FRA in our study was 710 ± 101.69 min in Group I and 653 ± 94.70 min in Group II. In the pilot study conducted by Imbelloni et al. in the year 2005 using 0.25% S75:R25 bupivacaine (20 mL on each side), the mean duration of analgesia was 23.77 h. In the comparative study done by Imbelloni in the year 2007, the mean duration of analgesia was 23.8 ± 4.8 h with bupivacaine and 3.6 ± 1 h in the control group. The major cause of pain or discomfort in our patients was because of the anal plug kept by the surgeon. It was a routine protocol to place the plug for the first 24 h.
In the study conducted by Rouholamin et al. on preemptive PN block, mean morphine consumption was less at 4 and 12 h following the block in the test group when compared to the control group. [18] Hence, analgesia following the pudendal block persisted for 12 h which was similar to our study.
The clinically significant blockade of SN needs two or three smaller aliquots at different locations around the nerve. [19] Liu et al. have concluded that minimum 13 mL of 0.5% ropivacaine injected in the perineural area results in successful SN block. [20] There were some limitations in our study: (1) this was a pilot study (sample size: 30) and (2) placement of the anal 
conclusIon
We conclude that in both the groups (5 mL or 10 mL) following the PN block in the interligamentous plane, there was a spread of LA toward the SN evident in the USG, but there was no clinically demonstrable motor or sensory blockade of the SN.
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